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1 Introduction

At the last RAN4 meeting it was agreed to introduce an augmentative VRC (A-VRC) test for FDD, which would verify the correct implementation of the CQI generation feature in the UE. Indeed, previous simulations for FDD HSDPA shown that an UE with an incorrect CQI reporting scheme might pass the minimum performance requirement set by the VRC test without verifying RAN1 specifications [1],[2]. The same analysis and conclusion applies to the 1,28 Mcps TDD option and it is proposed to introduce a similar requirement for the 1,28 Mcps TDD option. 

2 Performance metrics for an A-VRC test for the 1,28 Mcps TDD option 

A-VRC test should be seen as a complement of the VRC test and should be targeted towards the verification of RAN1 requirements.

For convenience the RAN1 specification TS25.224 section 4.11.2 is recalled here:

[..]

The UE reads the associated HS-DSCH transmission, and makes the necessary measurements to derive a CQI that it estimates would have given it the highest single-transmission throughput for the allocated resources whilst achieving a BLER of no more than 10 %.

[..]
According the quoted requirement, the following items should be able to be easily and straightforwardly checked thank to the A-VRC test methodology:

1. The reported CQI corresponds to the maximum throughput

2. The reported CQI corresponds to a BLER below 10%. RAN1 clarified in [3] that the 10% BLER limit applies for the statistical median of all reported CQI under statistical radio conditions.

Moreover it is specified that the reference period for a CQI report transmitted during a specific HS-SICH transmission should be the closest previously transmitted HS-PDSCH. This forbids the usage of channel models with time varying channel conditions since this would bias the simulation results if a direct check of RAN1 requirement is targeted.

Finally, it should be beneficial to add a further requirement to the CQI accuracy in terms of localization of the CQI index probability distribution function, which would set a requirement on the accuracy of the channel quality measurement methodology implemented in the UE. It is expected that UEs with large standard deviations of its CQI index pdf. may cause severe overall performance degradation due to sub-optimal performances of the scheduler implemented in the Node B.  

3  A-VRC test concept

1.1  Test procedure

The following test methodology is proposed:

a) The UE under test is connected to a Node B emulator. A static (AWGN) channel is considered in the downlink.

b) The maximum number of transmission is set to one. HARQ and soft bit combining functionalities are thus not simulated. The code allocation, the power allocation and the used timeslots are fixed and defined in the initial test conditions and are common to all HARQ processes.

c) During the test, the UE performs the necessary measurements and reports the last computed CQI corresponding to the last received HS-PDSCH transmission (see Annex A for TBS table) on the HS-SICH. ACK/NACK reports are also transmitted on the HS-SICH, which is supposed to be error free. 

d) The Node B emulator decodes the CQI report and transmits a new block on the HS-DSCH with the transport block size and modulation scheme recommended by the UE but with the same resource allocation for the HS-PDSCH (same codes, same timeslots, same power).  For the purpose of simulation and testing, when receiving a CQI 0 (out-of-range) the Node B emulator shall format the next HS-PDSCH transmission with the transport block size and the modulation scheme that were previously being used. 

e) The Node B emulator collects ACK/NACK and CQI reports in order to compute the CQI distribution, the throughputs per CQI index as well as the median CQI and its corresponding BLER.

1.2 Timing and simulation assumption 

The timing assumption and other simulation assumptions for A-VRC are the same as the VRC simulation assumption except that only AWGN is considered [4].

1.3 Performance metrics

Three performance metrics are considered in this test:

· The localisation of the distribution of the CQI report shall be better than a certain metric. In order to be inline with current 3GPP approach, this could be defined as an accuracy interval in which at least 90% of the CQI reports shall be.

· The median CQI BLER shall be below 10%.

· The maximum throughput is reached at the median CQI. 

1.4 Resource allocation for variable channel performance requirements

During simulation, the resources allocated by the Node B are kept constant and only the transport block size and the modulation scheme can vary between two transmissions.  The number of resources, the number of codes per timeslot and the geometry factor determine the optimum CQI under AWGN. Since it is unpractical to test all CQI values, it is proposed to perform 4 tests that cover the complete TBS range.

Simulation parameters are given in the following table

	
	Test1
	Test2
	Test3
	Test4

	Parameter
	Unit
	Value

	Number of TS
	-
	4
	4
	4
	4

	Number of HS-PDSCH codes per timeslot
	-
	2
	2
	10
	10

	HS-DSCHi_Ec/Ior
	dB
	-3
	-3
	-10
	-10

	HS-DSCH Channelization Codes
	C(k,Q)
	C(i,16)

1(i(2
	C(i,16)

1(i(2
	C(i,16)

1(i(10
	C(i,16)

1(i(10
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*
	dB
	Low 

(QPSK)
	High

(16QAM)
	Low

(QPSK)
	High

(16QAM)

	* Note: Exact values shall be set during simulation calibration phase.


Table 1 – A-VRCsimulation parameters

The 
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 ratios shall be agreed during the simulation calibration phase. These levels shall be set such that the operating point (e.g. the median reported CQI) is lying far from any border (e.g. TBS index 0 or TBS 63 or QPSK/16QAM limit) which would limit unwanted border effect. Moreover 
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 ratios should be chosen such that QPSK are mainly reported during Test 1 and 3 and 16QAM during Test 2 and 4. This would enable a complete coverage of the TBS index set (see annex).
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5 Annex A 

The following CQI table is derived from the contents of TS25.321 v5.2.0 section 9.2.3.

	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]
	TB index
	TB size
[bits]

	0
	NULL
	16
	543
	32
	1297
	48
	3100

	1
	240
	17
	573
	33
	1370
	49
	3274

	2
	253
	18
	605
	34
	1446
	50
	3457

	3
	267
	19
	639
	35
	1527
	51
	3650

	4
	282
	20
	675
	36
	1613
	52
	3854

	5
	298
	21
	712
	37
	1703
	53
	4070

	6
	315
	22
	752
	38
	1798
	54
	4298

	7
	332
	23
	794 
	39
	1899
	55
	4538

	8
	351
	24
	839
	40
	2005
	56
	4792

	9
	370
	25
	886
	41
	2118
	 57
	5060

	10
	391
	26
	936
	42
	2236
	58
	5344

	11
	413
	27
	988
	43
	2361
	59
	5643

	12
	436
	28
	1043
	44
	2493
	60
	5958

	13
	461
	29
	1102
	45
	2633
	61
	6292

	14
	487
	30
	1163
	46
	2780
	62
	6644

	15
	514
	31
	1228
	47
	2936
	63
	7016


  Table 2 - HSDPA Transport Block Sizes for the 1.28 Mcps TDD, 1.4 Mb/s Capability UE







�It should be noted that the TDD CQI selection criterion defers significantly from the FDD CQI selection criterion since in TDD the UE shall maximize the so-called single-transmission throughput whether in FDD the UE shall report the highest CQI corresponding to a BLER below 10%  
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